995 Abstract Form

:ientific Presentations

F MAGNETIC RESONANCE
SCIENTIFIC MEETING

N SOCIETY FOR MAGNETIC
- IN MEDICINE AND BIOLOGY
TH ANNUAL MEETING

cropolis, NICE, FRANCE
\ugust 19-25, 1995

I'resentation but
sent as a poster
but willing to make
ttion

juired (available only
’resentations)

GORIES
4OULD FILL IN A
CATEGORY

RY []

nal Studies

nan White Matter
1an Other

Neuro—Clinical
Spine and Other

ar

namies and Flow
lar—Clinical

inal

¢ Techniques
“ctroscopy

uantitation

\White Matter & Neuro

n—>Stroke & Seizure
u—0Other

)

ar

etal
teth

s and Animal Models
inical
ding body fluids)

0GY
’Y &

fication

Neuro—Methodology and Analysis
veuro—Models and Mee
Non-proton Imaging and E:
d Hardware

g
ization/Imaging
\rtifacts
nces/Techniques
lnaging

ssing

Rendering
chanismyMTC

- Contrast Agents
wt Agents

cots
J MRI

JEADLINE:

than Afln'il 11, 1995,

accepted abstracts become the
MR, No proprietary information
by uathors

Magnetic Resonance
entific Meeting

1a Street, Suite 201

CA 94704, USA

4 abstracts from outside the
w six weeks for mailing or
hy express.

ame and Lum}wlclu
{ the first author.

_A. Bandertin®

‘= MR Center
Builing 179

o MA 029

A

17) 16~ 2
7). 226 = 7¥dR

* Wyes O No

Only:

FMRI and PET Demonstrate Sustained Blood Oxygenation and
Flow Enhancement During Extended Visual Stimulation Durations
P. A, Bandettinil, T. L. Davish:2, K. K. Kwong!, P, T. Fox3, A. Jiang!, J. R. Baker!+2,
J. W. Belliveaul, R, M. Weisskoff!, and B. R. Rosen!
IMassachusetts General Hospital - NMR Center, Department of Radiology, Charlestown, MA
2Harvard - MIT Division of Health Sciences and Technology, Cambridge, MA
3University of Texas Health Science Center, San Antonio, TX

INTRODUCTION:

Characterization of activation - induced changes in
blood flow and oxygenation across time scales is one
avenue by which neuronal, metabolic, and hemodynamic
relationships may be more fully understood. Prior studies
(1) have suggested that local blood oxygenation returns
from an initially elevated level to baseline level after about
15 minutes of continuous stimulation. Possible reasons for
this observation include either a) decreased neuronal firing
with habituation or fatigue or b) an increase in oxidative
metabolic rate over time. If the first reason applies, both
oxygenation and flow should return to resting levels. If the
second reason applies, then oxygenation should decrease
but flow should remain elevated.

To test these hypotheses, both blood oxygenation -
sensitive (gradient-echo, T2*-weighted) and flow -
sencitive (2) (inversion recovery, Tl-weighted) images
were collected during extended duration visual stimulation.
Also, using flow measurements obtained by positron
emission tomography (PET), habituation effects in primary
visual and somatosensory cortex were assessed.

METHODS:

MRI: Five subjects were studied. Flow sensitive
(inversion recovery EPL TI = 1000ms, TR = 3000ms,
TE=20ms: spin-echo) and blood oxygenation sensitive
(gradient-echo EPL: TR = 3000ms, TE = 40ms) time
course series were obtained using a 1.5 T GE Signa
scanner retrofitted with an ANMR resonant gradient
system. Voxel volume was 3.125 mm x 3.125 mm x 15
mm. Motion correction (3), performed to reduce signal
drift related to subject movement, improved signal stability
in several experimental runs. Visual stimulation was: 10
Hz full field black and white alternating checkerboard. The
timing was: 1 min.off, I min.on, 1 min.off, 20 min.on, 1
min.off, 1 min.on, I min.off.

PET : Seven and nine subjects were used in the
visual stimulation and vibrotactile studies respectively.
Cerebral blood flow was measured 40 seconds after bolus
intravenous injections of 150-labeled water at 10 minute
intervals during 50 minutes of either continuous 8 Hz full
field alternating red and black checkerboard stimulation or
vibrotactile stimulation.

RESULTS:

Figures 1 and 2 show averaged, from activated
visual cortex of 5 subjects, oxygenation-sensitive vand
flow-sensitive time course series respectively. No subject
demonstrated a significant decrease in flow or oxygenation
during the 20 minute stimulation period. A post-
stimulation undershoot was also observed with the T2*-
weighted sequence and not the T1-weighted scquence.

Figure 3 shows averaged PET measurements,
across all subjects. With visual stimulation, the activation-
induced flow change did not decrease significantly. With
vibrotactile stimulation, the flow change did decrease
significantly over time. These results demonstrate that the
degree of habituation may vary depending on the stimulus
and activated region.

CONCLUSIONS:

Blood flow and oxygenation in V1 remain elevated
during extended stimulation. These studies agree with
preliminary studies suggesting stable levels of oxidative
metabolic rate, and oxygen extraction fraction in V1 during
extended stimulation times (4,5). Reasons for the
differences between the presented results and those of (1)
may include differences in pulse sequence parameters

and/or differences in the type of visual stimulation used.
Our visual stimulus may be: a) causing less habituation or
neuronal fatigue and/or b) selectively activating neurons
that do not increase as much in oxidative metabolic rate.
Ongoing studies are being performed clarify these issues.
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Figure 1: Averaged oxygenation - sensitive MR signal.
GE-EPIL: TR=3000ms. TE=40ms.
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Figure 2: Averaged flow - sensitive MR signal. IR-EPI:
TI=1000ms, TR=3000ms, TE=20ms: spin-echo.
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Figure 3: Flow change in V1 and S1 over 50 minutes
continual stimulation obtained using 150 - labeled water
injections at 10 minute intervals. A significant flow
decrease is observed in S1 but not in V1, demonstrating
that extended duration flow responses can vary depending
on the stimuli used and cortical regions activated.
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